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. AUTHGR: ean BoA, _ISTOMIN,V.G. - 53-1b-15/18 
TITLE: The Investigat Tonic Jenpdia tien of the Ionized: 
-Atmospheric Strata. (Issledovaniye Lonnoge sostava ionizirovennykh 
sloyev atmesfery, Russian) 
PERIODICAL: Uspekhi Fig. Rauk, 1957s Vol 63, Nr 1b, pp 227 - 238 (U.S. S. Bs) 


ABSTRACT: Tavestigations of this kind are very. important for the solution 
of some geophysical and astronomical problems, eege the sun- 
earth problem and for the propagation of radio waves. Before . 
artificial satellites existed, only more ar less reliable quali- : 
tative data on the composition of the ionized strata wera available. 


An artificial satellite and the study. of: the spectrum of : fons, 
in the ionosphere: An artificial satellite offers great advantages 


for such an investigation, for it permits manifold and almost: 
simultaneous observations at points many thousand kilometers 
distant from one another. Satellites are also well suited for the 
investigation of the change of ion composition in the course of 
tine. The ion composition by day and by night can also be ‘determin- 
ed. Because of the elongated elliptic shape of ‘the orbit of the 
satellite the ionic composition in various altitudes above the 
earth can also be determined. By means of ‘artificial satellites 
the most important layers of the ionosphere can be dat termined, 
Card 1/4 namely the E-layer and the Felayer. Furthermora, the environment 
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But there exists quite a number of mass spectrometers suitable 
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The Investigation of the Ionic Composition 
of the Ionized Atmospheric Strata. 53-1b-15/18 


of the satellite (except quite in the beginning of its flight) is 
not contaminated by parasitic gases. ms oc = : 


Some general problems connected with the experiments The speed of - 
the satellite is by one magnitude greater than: the gaskinetic 
speed of the molecules of the medium surrounding it. This presents 
very great difficulties to be overcome by: the investigator. Above 
all it has to be determined whether the apparatus placed in the 
satellite measures true or the fictive ionization. According to 
the author the ionization caused by the satellite in its environ- 
ment can be neglected. The high vacuum developing behind the : 
satellite due to its high speed also presents difficulties. 


Instruments for tha direct study of ionic composition of ithe 
upper atmosphere: “he mass spectroscopis method is apparently 
best suited for this purpose.But the "magnetic" masa spectros 


meters are only little suited for operation on a satellite. © 


for this purpose, e.g. the radar-frequency mass spectrometer. 


The BENNETT type radar-frequency mess spectroneter works according 
to the principle of the separation of ions according to their 
speed. the chief element of this instrument is a mass-spactroscopic 
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tube | consisting ‘of a ‘specially. construct d el sérovaaut e 
with four plane-parallel Tet thoes Tabs; quigment is digeu ed. Lin i 
- detail. .-.. " , 


Some. ‘special. piobl ens’ aetsties aien carriing 6 


of the earth, which are accessible only with | difficulties, inay 


A’first experimental difficulty is caused by ‘the: self-charge 
acquired by the rocket in the donospherd. A possible negative 

charging of the rocket or the satellite causds'a changein the 
manner of operation of the mass spectronetrid: apparatus. The data . 

hitherto obtained by rockets. speai: for the expediency of: using ; 
such mass-spectrometric apparatus in artificial earth satellites. ; 
If the orbits are suitably chosen, data concerning polar. menions 7 


also be obtained. The disturbing influence ‘of the self~charge 
of a satellite is again emphasized. The self-charge changes). 
also in dependence on the flying height.of the: satellite, of ‘the 7 
geographic coordinates, and on the time of day. Therefore &llowan 
has to be made for the slowing-down poténtial as. dependent on the 
charge acquired by the satellite. Certain experimental diffi- 

culties are also caused by the high npese of :the aatelyy tee: 10 
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Iskusstvennyye sputniki zemli. VyP- 2; Rezul'taty nauchnykh issledovanty, es 
poluchsnnyye pri pomoshchi tret‘yego isskusstvennogo sputndias zenl{ 
(Artificial Earth Satellites. Wa 2: Results of Scientific Studies 
Obtained by the Third Earth Satellite) Moscow, Izd-vo AN SSSR, 1958. 

82 p. 3,500 copies printed. ©. : pe . 


Ed.: LL. V. Kurnosova; Ed. of Publishing House: D. M. l keeyev} Tech. Bat. 
Yu. V. Ryling. . Ty Va se 
PURPOSE; ‘his vork 1s intended for geophysicists, metedrologists, and other = 
scientific and technical personnel engaged in space exploration and research. aa 
COVERAGE: ‘This collection of articles containscertain of the: scientific find- 
ings recorded by the third Soviet space satellite. Much corroborating 
data from other rocket and satellite investigations are inoluded. The 
articles are based on papers originally read at the Fifth Assembly of ‘the 
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Artificial Barth Gatellites (Cont. ) | sov/2694 
of the Special IGY Comittee held in Moscow in August, 198- Individual - 
articles ‘discuss the ionic composition and density of the atmosphere , the | 
thermodynamic ters of the stratosphere, and questions dealing with | 
the ‘motion of the satellite. References accompany each article. i 

WASLE OF CONTENTS: = * } a. as 

‘Dynamic Effects in the 

Shvidkovskiy, Ye-G- Some Results 4n Measuring the Thermodynamic Pare-: : — 
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seous Medium Caused by the Fligh 


“ Qedov, L,; Te .. 
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Krasovskiy; V.I. Soviet Research of the Tonospbere by Neans of Rockets ogee 
and Artificial Barth Satellites ae ial — 
Dolginov, 9.Sh., LN. ‘dhuzgov, end N.V. Pishkov. pieLininary. apo et Flas Te 3 
on Geomagnetic Measurements’ on the Third Soviet artificial Earth Satellite jo 


. Komissarov, O.D.>5 T.N. Nazarov, L.N. Heugodov, §.M. Poloskov, ‘and L.Z Rusa- Do 
kova. Studies of Micrometeori tes by Rockets and Satellites ey 


Krasovakiy, V-I., Yu.M. Kushnir, G. A. Bordovekty, G-F: ‘Qakharov, and Ye.M. 59 
Svetlitekiy. Detection of Corpuscles by ‘he Third Artificial | ‘Barth Satellite: 


Vernov, S.N., P.V. Vakulov, Ye.V. Gorchakov, Yu.I. Logachev, and A.Ye. 
Chudakov. Study of the Soft Component of Cosmic Rays Beyond 


Atmospheric Limits : | 6 
Kurnosova, L.V., L.A. Razorenoy, and MoI. Fredkin. Beery Nucled in ‘= 
Primary Cosmic Radiation - 7O 
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AUTHOR: Sstonin, TGs es | 
TITLE: Nets for Radio Frequency Mass Spectrometers (Setki dlya. 
me we getotnogo mass-spektrone ts? ws A 
PERIODICAL: Pribory. 4, Tekhnikea Eksp erimenta, 1958, Wr 2, p ii (USER) 
fa 7-5 cycle radio frequency mass spectrometer 
Institute of 


ABSTRACT: A model o | 
of the Bennett type has been prepared at the 
: of the USSR. 


Applied Geophysics of the Academy of Sciences ° 
Tn this model spectr ins itted wire nets 
used by Bennett (Ref.1), single row tungsten nets were en- 
repared by winding tungsten wires 
18 p in diameter on 4 specially prepared frame, The frame 
had special polisned rings attached to it, The nets had a . 
mm, the pitch of the winding being 
t puilt in in 
that the windings of each net were ab right 
angles to the windi ing net. The resolution 
of the Laboratory mo sfrometer . 
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Nets for Radio Frequency Mass Spectrometers, 


with single row nets was found te be equal to that of the - 
instrument described by Towmsend in Ref,3, Fig.l shows a : 
spectrum of the residual gas containing some neon which 
was obtained with the mass spectrometer, The masses a 
28 and 29 are fully resolved, The resoiving power for the: 
mass 28 is equal to about 28, Thus the application of © 
Single row nets improves, to some extent, the resolving 
power, At the same time the preparation of such nets is 
much simpler compared with the knitted wire nets used by 
Bennett. There are 1 figure and 3 English references, | 


ASSOCIATION: Institut prikladnoy geofiziki AN S8SR (Institute of 
. Applied Geophysics of the Academy of Sciences of the USSR): 
SUBMITTED: August 10, 1957. _ . 2 § 


1. Radiofrequency spectrum analyzers~-Equipment' . 
2. Mass spectrum analyzers~-Equipment 
3. Spectrum analyzers--~Performance 
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Radio-frequency mass spectrometer for studying ion composition of 
the upper atmosphere. Isk. sput. sem. no.3298-112 59, 


(MIRA 12:12) 
(Mass spectrometry) (Ionospheric research) (Artificial satellites) 


vedios ete ane ne: 
ted. vee Dethe  f ited EL te ge 


CIA-RDP86-00513R000618910017-8" 


Slates 


APP 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618910017-8 
soe ee EES TERE LEGO Ss — 


EPPS aE CRT 92 aS EET 


. ae ire ae Sears 


66476 
312} 3.9000, 9.91/00 | S0V/20-129-1-22/64 
' .: AUTHOR s . Istomin, V.-G. : . 
: — “ ‘ Le : ee 
TITLE: Mass~-spectrometric Measurements of the Ionic Composition : 


of the Upper Atmosphere by Means of the Third Artificial — 
Earth Satellite : ; a oa 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 1, 
pp 81 - 84 (USSR) .- : A 


ABSTRACT: The mass spectrum of the positive ions in the ionosphere. - 
was investigated by means of a radio-frequency mass-spectro-~ | 
meter of the Bennet-type mounted into the third BSputnik.: 
About 15000 mass spectra were recorded in heights of 225 to 
980 km from May 15 to 25, 1958. These measurements were made, 
in latitude 27° - 65° N. Bapecially the spectra of the ions 
in the atmosphere, illuminated by tne sun, were recorded 
(7 to 11 o'clock Moscow time). Besides the intrinsic mass. 
spectra also harmonic (wrong) mass spectra ocourred. On account 
of the velocity and the negative charge of the satellite, all 

ionospheric peaks were shifted towards Lighter masses in the | 

Card 1/3 mass scale of the apparatus. The large number of peaks and the 
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2 66416 
Mass-spectrometric Measurements. of the Ionic gov/20-129-1-22/64 
Composition of the Upper Atmosphere by Means of the Third artificial Barth = 


Satellite. 7 Ro. ie oe 
low resolving power are striking, speoially: in the range of; 
large mass numbers. {The main difficulty was. to separate the 
intrinsic mass peaks from the harmonic (w:rong) peaks..The 

necessary corrections for the velocity ani ‘the negative charge: 
of the satellite are shortly degoribed. In-all spectra, the 
peak with the mass number A) 16 preponderated with respect to | 
the intensity. This peak has to be ascribed to the atomic '0* ions. 
fhe second, most intensive peak of the light elements belongs : 
to the mass number N 14 and refers naturally to the Nt ions: of; 
atomio nitrogen. A weak peak with the mass number 16 is aporibed 
to (0'8)* ions. In the spectra, recorded in the range of the | 
perihelion, a group of heavy peaks with the mass numbers 32, 30, 
and 28 are distinctly observed. The most intensive of them is : 
the peak with the mass number 30, which is to be ascribed to _ 
the ions of carbon oxide (not). The peaks with the mass numbers 

28 and 32 are to be asoribed to (No) and (02)* ions. The other 
peaks are harmonic (wrong) peaks. It is sonvenient to. compare. 
the intensities of all peaks with the intensity of the peak of O°. 
The intensity of the peak of atomio nitrogen with respect to . 

the peak of atomic oxygen, amounts, acoording to height and 
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Mass-spectrometric Measurements of the Ionio Composition: $0v/20- 129- 1=22/64° ae ae 
of the Upper Atmosphere by Means of the Third Artificial Earth Satellite: ae oar 


latitude, to 1.3 - 8- 10%. The points, corres ponding toa loop 
of the satellite path, fit, apart from small errors, a closed 
curve. The third diagram illustrates the dependence on the: lati- 
tude of the ratio of the ion currents of atomic nitrogen and. 
atomic oxygen . Thus, the relative ionic concentration of atomia 
nitrogen increases significantly on the transition from the): | 
range of latitude 30-50°N to the latitude 5§°-65°N in heights of 
225-250 km and 251-350 km. In heights of 351-450 kin no dependence 
on latitude was noticed. In higher heights, the relative concen 
tration of the ions of atomic nitrogen depends even less or not’ 
at all, on the latitude. The dependenoe of the relative congen-' 
tration of heavy molecular ions of. oxygen,. nitrogen and nitrogen oe 
oxide on the heights exhibits a similar character.: The author : 
thanks the direotor of the laboratory B. A. Mirtov-for his. en»: 
during interest in the present paper and for discussion of: the | 
results as well as S. V. Vasyukov, A. A. Ferno and'R. P. Shirshoy. 
for their great assistance in the evaluation of the expert tenset 
material. There are 4 figures and 3 Soviet references. 
_ ASSOCIATION: Institut prikladnoy geofiziki Akademii nauk SSSR: (Institute: of | 
Applied Geophysics of the Academy of Soierces, USSR) 
_... PRESENTED s July 15, 1959, by A. A. Blagonravov, Academioian 
- SUBMITED: are 9. 1999 
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AUTHOR: Istomin, V.G. 


ee ae 
TITLE: Variation of positive ion concentration with altitude 
according to mass spectrometric measurements with the 
third satellite 


PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye eputniki tenlt, 
No. 6, Moscow, 1961. pp. 127-131 


TEXT: The present paper is a continuation of previous” reports 
by the present author (Ref.1: Dokl. AN SSSR, V.129, 81, 1959: | 
Ref.2: present journal, No.4, izd-vo AN SSSR, 1960, p.171). 
Analysis of spectra reported in Refs. 1 and 2 showa that the 
potential of the satellite was of the order of -3v and remained 
roughly constant. The potential was estimated from the shift of 
‘the mass peaks in the masa spectra; variations in the potential 
were estimated from changes in the intensity of "harmonic" peaks. 
The orientation of the mass spectrometer tube relativa to the — 
velocity vector was determined from the magnetometric data of 
V.V. Beletskiy and Yu.V. Zonov (Ref.4: present journal, No.7, izd=-vo 
AN SSSR). Fig.1 shows the intensity of the O* peak as a function 
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of the altitude of the satellite (km). The curve marked 1 shows — 
the electron concentration as reported by Ya.L. Al'tsert, i Tes 
F.F. Dobryakova, E.F. Chudesenko and B.S. Shapira (Ref.5: UFN, 65, - 
161, 1958); curve 2 shows the electron concentration as reported 
by L. Klinker, K. Knut and K.H. Schmelovsky (Ref.63 Zs. Meteor, | 
V.13, 192, 1959); and curve 3 shows the positive ion concentration 
according to measurements with the third artificial earth satellite 
on May 19 (Ref.7: K.I. Gringauz, V.V. Bezrukikh, V.D. Ozerov, 
present issue, p.63). Points marked a, 6,0,2 refer to May 18, 
19, 21 and 23 respectively. Above 300 km the positive ions are 
largely oxygen ions (90%) so that the points shown in'Fig.1 
indicate the altitude behaviour of the positive ions with mass 
numbers between 14 and 32 amu. Inspection of Fig.1 will show that 
up to 550 km the positive ion concentration varies in the same 

way as the electron concentration. Above 650 km the mass spectro-~- 
metric measurements snow a considerable spread from day to day. . 
The ion trap data (Ref.7) represented by curve 3 are in good 
agreement with the present results. 
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cknowledgments are Ceceakead to B.Ae Mirtov and K. I. Gringauz for oe 
‘interest and discussions, and to V. Vv. Beletskiy and’ Yu. Vv. ‘Zonoy EU s 
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‘There are 1 figure, 
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AUTHOR: Istomin,. Vo Go . 
a ene ee 
TITLE: Studies of the ionic composition of the Earth's 


atmosphere. during 1957-1959 using geophysical. rockets | 


PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki Zemli, 
No.7, Moscow, 1961, pp.64-77 


TEXT: The present paper reports mass spectroscopic data on 

the positive ion spectrum in the range 90 to 210 km above the | 
Earth's surface, These data were obtained in four experiments 
carried out during 1957-1959. The experimental. method: caployed 

was described by B. A. Mirtov, V. V. Mikhnevich and I.A. Khvestnikov 
(Ref.1: UFN, 53, No.l, 181, 1957; Ibid 197; Izv. AN SSSR, selva 
geofiz., No.1l, 1393, 1957). The measurements were carried owt 

at micdle latitudes of the European part of the USSR. A Bennett : 
type miss spectrometer was used in the 1957-195& ERD er Denes (the oe 
Russian version of this spectrometer is designated as PM vie 
(RM5- 1). The RMS-1 spectrometer was described by the ee. 

av.thor “in Ref.3 (Iskusstvennyye sputniki Zemli, No.3, izd-vo AN 

“SSSR, 1959, p,98). The spectrometer used during 1959 was the 
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MxX~ byo{ (MKh-6401) radio -frequency mass spectrometer which was 
described by V. A. Pavlenko, A. E. Rafaltson, M.Ye. Slutskiy, 

G. Ae. Tsveyman and M. D. Shutov (Ref.4: Pribory i tekhnika 
eksperimenta, No.6, 89, 1960). The resolution of both ‘spectrometers 
was about 20. The most recent experiment was that of: July 22, 1959. 
The rocket was launched in the early hours of the’ morning (sun at 

O deg); an instrument designed to determine the neutral: components 
of the ionosphere was also included in the payload, The ion mass. 
spectrometer functioned correctly throughout the entire flight. 

112 zpectra were obtained between about 90 and 211 km above the 
Earth's surface, Positive ions with the following mass. numbers: 
were recorded: 

16 - atomic oxygen (o* ), ionospheric component, 

18 - water (H,0*), ionospheric component or contamination (container) , 
19 - unidentified, contamination (rocket), 

30 - nitric oxide (No*), ionospheric component, 

31 - unidentified, contamination (rocket), 

32 - molecular oxygen (0,+), ionospheric component, 

45 - unidentified, coritamina tion (rocket), 


47? - unidentified, contamination (rocket). 
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During the free flight the container was not oriented in any 
special way and the rotation of the container gave rise to a 
"modulation" of the spectra with a period of about 30 sec. Fig.6 
shows fhe variation in the intensity of the 0 peak relative to 
the NO peak for July 22, 1959, The points refer to the ascent | 
and the crosses to the desgent. Fig.? shows the intensity of the 
0” peak relative to the NO peak (July 22, 1959). From detailed 
analysis of the results it is concluded that the data obtained on 
the ascending part of the trajectory give the best representation 
of the ionic composition of the free atmosphere and its variation 
with height, No peaks were obtained in the mass number range 
1-4 amu. It is therefore concluded that. the concentration of H 
H,* and He* between 100 and 210 km does not exceed 1% of the. 
total positive ion concentration in the atmosphere. The variation 
in the ionic concentration with height for July 22, 1959 is also 3 
illustrated in Fig.8, which was obtained by combining Figs, 6 and. 
7? for the ascending part of the trajectory, This diagram shows | 
the variation in the ratig between the three principal components 
of the ionosphere (055 NO and 0"). The curves drawn in this 
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diagram divide it into three regions, The length of the straight: 
line sections, drawn parallel to the horizontal axis which lie in 
the three regions, is proportional to the measured intensities of 
the corresponding components and approximately represent their 
relative concentrations, The corresponding diagram for the 1957~ . 
1958 experiments are shown in Fig.9 (a - September 9, 1957, evening, 
sun at 6 deg; 6 - August 2, 1958, morning, sun at 36 deg; 

c¢ - August 13, 1958, morning, sun at 0 deg). All the four 
experiments were carried out during the summer months and 

at the same locality, Fig.10 shows the variation in the 
composition of the ionosphere with height and time. Fig.11 shows 

a comparison between the rocket and the third Soviet satellite 
aata, The rocket experiment was carried out on August 13, 1958 
(daytime, 150-200 km). The satellite data referred to May 15-25, 
1958 (daytime, 225~700 km; V. G. Istomin (Ref.1%¢ Dok1.AN SSSR, 
129, 81, 1959, Iskusstvennyye sputniki Zemli,: No.4, izd-vo AN SSSR, 
1960, p.171)). As can be seen, points repressnting satellite 
measurements are natural continuations of the rocket results for 
the case where the sun was at 36 deg. This Siggests that the 
Card 4 hs 
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satellite experiment produced the composition. of the undisturbed. 
icnosphere and all the possible disturbing effects due to the 
larger velocity of the satellite were, as was expected, unimportant. 
The large number of ions due to the various contaminations were 
easily distinguishable, It is argued that the ionization of the 
gas emitted from the surface of the projectile was due to a charge 
transfer process involving atmospheric ions. B. A. Mirtov,’ 
Director of the laboratory, is thanked for his help, R.P.Shirshov, 
L. P. Chulkin and A. A. Perno made major contributions to this 
project. The 1958 measurements were carried out with the 
assistance of A. A. Pokhunkov. S. V. Vasyukov helped with the 
measurements and with the interpretation. There are 1l figures. 
and 14 references: 11 Soviet and 3 non-Soviet. The English-. 
language references are as follows: W. H. Bennett. J.Appl. Phys., 
21, 143, 1950; C. Y. Johnson and J. C. Holmes. Astronautics, 4, 
Noe7, 30, .1959; C. Y. Johnson, J.P. Heppner, J.C. Holmes and 

‘EB. B. Meadows. Ann. de Geophys., 14, 475, 1958. 
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TITLE: Absolute concentrations of ion components of the - 
Earth's atmosphere at altitudes between 100 and 200 km 

SOURCE: Akademiya nauk SSSR. Iskusstvennyy? sputniki Zemli. 


no.ll. Moscow, 1961. Rezul'taty nauchnykh issledovaniy, 


provedennykh vo vremya poletov vtorogo i tret'yego 
kosmicheskilkh korabley-sputnikov, 94-97 


latitudes of the European part of the USSR" carried (in a 
separate container) a radio-frequency mass spectrometer of type 
M>X-62035 (MKh-6403). This instrument’ differed from similar 
devices described by the author in Ref.6 (Iskusstvennyye sputniki 
Zemli, No.3, Izd-vo AN SSSR, 1959, p.98) and V. A. Pavlenko, : 

A. E. Rafal'son et al. (Ref.7: Pribory i tekhnika eksperimenta, 
No.6, 89, 1960) by higher sensitivity and somewhat smaller 
Ginensiens and weight. The mass ranges of the device were l- le 
and 10-56 amu, The sensitivity was such that ion components | 
present in small concentrations could be detected in addition ‘to . 
Card 1/3) 
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-NO™, 05 and O*. Some of the results were previously published 

by the’author (Ref.8: Dok1l.AN SSSR, 136, 1066, 1961; Ref.9:  . 
Iskusstvennyye sputniki Zemli, this issue, p. 98, Ref.10; Dokl.AN 
SSSR, 137, 1102, 1961). The present paper reports absolute concen~ 
trations of ions with the following mass number: 14(N’), 16(0°), 
28 (Nj and possibly Si” at 100 to 120 km), 30(NO*) and 32 (05). 


In addition, ions with mass number 11(B*) and 12(C*) were recorded Fi 
on June 15, 1960; their concentration at 200 km was, respectively, 

3000° and 500 em? approximately. Tables are reproduced giving 

the absolute concentrations of these and other ions as functions 

of altitude. It is noted that the concentration of ions with mass 
“number 18(H,07) at 200 km on June 15, 1960 was roughly 20000 cm™), 


while the result obtained with a rocket on June 2, 1959 at this 
height was 3000 com>, It is stated that these ions have not as 
yet been reliably identified with atmospheric components. These 
results are said to be of interest in connection “ech the 
detection of ions with mass number 18 by 

Cc. Y,. Johnson et al. (Ref.1: Ann, geophys.,14, k75, 1958; Ref. 23 
Space Research v.1, Ed.H.Kalman, Amsterdam, 1960, p “4173 Ref.3: 
Card 2/3 : . 
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Ann, geophys., 17, 100, 1961). There are 3 tables, 
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AUTHOR: Istomin, V.G. 
i , 


TITLE: Ions of extra~-terrestrial origin in the Earth's 
atmosphere 


SOURCE: Akademiya nauk SSSR. Iskusstvennyye sputniki Zemli. 
no.il. Moscow, 1961. Rezul'taty nauchnykh issledovaniy, 
provedennykh vo vremya poletov vtorogo i tret'yego. 
kosmicheskikh korabley-sputnikov, 98-107 


originally published by the author in a previous paper (Ref. 6: 
*Dokl. AN SSSR, 156, 1066, 1961). The ion mass spectra were 
obtained using the radio-frequency mass spectrometer described 
by the present author ~( Ref.7: Iskusstvennyye Sputniki Zemli, 
"No.3. Izd-vo AN SSSR, 1959, p.98) and by V. A. Pavlenko, 
A. E. Rafal'tson et al. ef.8: Pribory i tekhnika eksperimenta, 
No.6, 89, 1960). A detailed discussion is given of the mass 
spectra obtained at different altitudes with a rocket launched 
on June 2, 1960 to heights of 100 to 200 km. Fig.4& shows the. 
concentration of magnesium ions as a function of height 
Card(1/3) 
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(points - ascending part of the trajectory, open circles - 
descending part). Fe’ ions (M = 56) were also detacted and 

their density at 101 km is estimated as 1500 om-?, Furthermore, ~ 
the ratio of the concentrations of magnesium and calcium ions 

was found to be 35 + 8, which is rather close to the correspond-. _ 
ing ratio for meteorites as reported by B. Yu. Levin,. 

S. V. Kozlovskaya and A. G. Starkova (Ref.19: Meteoritika, No.14, 
38, 1956). The general conclusion is that these results confirm © 
M. Nicolet's hypothesis (Ref.22: Meteors. Pergamon Press. London, 
1955, p.99) that meteors play an important part in the night 
ionization of the E-region. There is an excellent spatial 
correlation between the ions and the night position of the 
E-layer, as determined from radio observations,and the ion 
concentrations of metals are of the same order of magnitude as 

the night values of the electron concentration in the E-region. 
This method may be useful in the determination of the chemical 
composition of meteors which do not reach the Barth's surface. 
There are 6 figures and 1 table. 


SUBMITTED: June’17, 1961 
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Mass spectrometric measurements of the ges composition of the | : 
earth's atmosphere from rockets and satellites, Geonag. i a 
aer, 1 no.3:359-368 My-Je ‘Gl, (MIRA 14:9) 


1. Institut prikladnoy geofiziki AN SSSR. 


(Atmosphere, Upper—Rocket observations) 


(Mass spectrometry) 
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The corresponding values are given in Table 1, Inthe spectrum, which was’: 
iM recorded at the time T = 123 seconds after launching (of. table), a peak 
Ht was found with M = 40,. which is asoribed to the axistence of Cat ions. This. 
a ie confirmed by the existence of lines of ionized Oa IT ions in the speotra 
. of the evening sky glow. For the concentration ratio one obtains | a 
Bygt/ggt * 2548) nggt? 540 on””s the total number over. the entire thick 
cat 2310 on These results agree ~ 
well with those cbtained by Valance Jones. (Ref. 34 jal “i 
‘Ann. Geophys. 14, 10- 2, 179 (1958)). The causes of the ocourrense of - 
Mg and Ca ions in these regions is discussed, anda meteor hypothesis. is 
set up. The author thanks M. Ye. Slutskiy for his help in the oonstruction 
of the radiofrequency mass spectrometer, A- A. Pokhunkov for making the 
experiment possible, and G. N. Podsoblyayeva fox her help in the work. There 
iy are 2 figures, 1 table; and 9 referencest 8 Soviet-bloo and 1 non-Soviet- 
2 .  ‘pleo. oe aes aS Pa 


ASSOCIATION: Inetitut prikladnoy geofisiki Akadenii nauk S882. (institute 


ness of the layer per unit area 38 N 


‘4. Valance Jones; 


of Applied Geophysios of the Academy of Saiences USSR) 
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AUTHOR: Tstomin, V. G.- 
TITLE: Nitrogen ions in the upper atmosphere of the aarth and 
the night ionization in the E-region 


PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 5, 1961, 1102=1105 


TEXT: The present paper gives a report on the mass spectrometric measure~ 
ments carried out with the help of rockets and the third Soviet satellite. 
during the years 1958-1960. Particular attention is. given to the 
distribution of the molecular and the atomic nitrogen. obtained by 

those measurements. For this purpose, radio-frequency mass spectrometers 
of the types ?Mc-1 (RMS-1) and “X~6403 (MKh-6403) were used. These 
were placed in a non-oriented container separated from the rocket. 

In the region of altitudes of 100-160 km the sensitivity of the mass 
spectrometer depended on the orientation since its velocity was then 
comparable to the mean thermal velocity of the ions. For this reason, 
only those experiments could be evaluated for the detarmination of the 
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distribution of Np ions which were carried out in rockets started on 


August 2, 1958, and June 15, 1960, and the third Soviet: satellite 

(May, 1958). The following assumptions were made for the evaluation of: 
the data: The sum of the concentration of the positive. ions‘ is aqual to 
the concentration of the electrons; the sum of the japlitudes of the 
ion peaks in the mass spectrogram is proportional to the: total cancentra- 
tion of the positive ions; the ratio of the amplitudes: of the ion peaks 
in the spectrum is equal to the ratio of the concentrations of tne ions. 
in the atmosphere. ‘The-electron concentration was determined by an 
ultra-short wave radio- interferometer. The results are: shown graphically 
‘in Fig. 1. An interesting peculiarity in the distribution of: the i ions 
ia discussed; it is characteristic of the nitrogen-oxygen atmosyhere — 

of the earth (no* ; 03 oe Nt). In the B region, at an: altitude of 


100-120 km, there exists a second, and essentially thinner, layer with | 
a concentration of NS ions equal to that of the layer in: the’ F region. | 


It is established eo the origin of the ionization of t the molecular 
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“| ToPre TAGS: upper. “peas plierast atuosphetic composition, F2 region, 

“TNMGAS station, atmospheric fon component, hha iyi atouic oxy en, 
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it. [Lonospherte atructure, Photofonization, AM sup + fon, atmosphere | 


jthermal radfation 
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‘ —FABSTRACT #* Rocket measurements of the Sonia composition af the _atmos= bop 


 jphqre were conducted on 18 October 1962 at 150—508 km on both the 
fascending and dascending branches of the trajectory, An MKh~640 

jradto - frequency mass spectrometer mounted in a spherical containgr — 

‘(a VGAS upper-level automatic station) was used for measurements 

;The container was oriented so that the entrance aperture of the — 

spectrometer Was Spepased along | the Weragtty vector with ‘the “molpeular. 
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omplete. analysis of particles at altitudes above 1000. km th 


“|The spectrometer \) designated MKh-6405 § is: installed-in sligh 


Electron satellites and ‘is capable of discriminating ionic o 


“: {a masa number of 34, An overall view is shown in Fig. 1. . An ‘ion source is include ap 


jfor initial. calibration. For this. purpose, - the analyzer is £4 AL bh a contiro 
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low-energy. electron gun provides the desired. foniz 
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potential of -60°¥ is applied tot Input: grids; for neu 
tential of +30 v: 4a: applied tothe. ‘erids;. thus. “excluding: at: 

tronic. ‘subassemblies which generate: the: “mase- ; 
are described; these include an ion current’ 

tooth sweep generator, switching unit,” and-a- 

and ruggedized monolithic ‘subminiature. tubes: 
provides. ouitptite “ three sensitivities, inthe 
channels. Other pertinent’. specifications’ of: the. 

are. given. in the Secompanying ‘Sable, a 


Sp ctibneter : 


~ Mass rangés, 1—2° ana. feet ein 
. Detection sensitivity, average mags. ion; 
Duration of mass range sweep,: 3: Bec. 
“Power drain, ion popes mode, 3. w 
_Weight, 2 kg 


. Number of selector stnxea! i eee 
Number of cycles in the Stages aw 
Grid spacing, 4 mm 9° nee 

Grid: mesh, 0.4 om 
Shy Diameter of input ports 2 25 ‘mm 
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PERIODICAL: Byul. tekhn-ekon. inform. Sovnarkhoz, Bryanskogo ekon. adm. 


ABSTRACT: Automatic and semiautomatic welding is employed at the Bryansk 

road-building equipment plant in the manufacture of frames» — 

balancing beams, scraper blades; and other components of self-: 
propelled road graders. The adoption of the new manufacturing 
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- yesistivity. These data can be useful for studies of rook deformation 
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‘TITLE: ‘Welding vacuum-are-nelted and electron-beom-melted colmbim 


: SOURCE: Aveonatichesiays svarka, no. 1, 1964, 25-27 . i 


Pay a — ar s ye 
> “poprc TAGS: welding colunbium, vacua arc melted columbium ai “place: 
- beam melted columbium, columbimm weldability, argon are welding, eiecee 


a : : beam welding, columbiun weld microstructure | 


“ABSTRACT: An experimental study of the veldability of columbiun ee suitable ' 
' welding methods is reported. Specimens 1l-mn-thick were butt-welded by an. 


De electron beam in a 2xl0~2-torr vacuum with 45 ma at 20 kv, ata rate of. 
[30 mfnr, weld width 1.5-1.8 mm. Other 1-nm thick specimens: were drgon-arc) 
- putt-welded with 140 amp, 10 v, 35 m/hr, weld width 2. 5-3.0 m,-by.a %-mm ° | 


tungsten electrode. Both welds had a neat appearance, without undercuts or — 


af 


~ APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618910017-8" 


“APPROVED FOR snack ie eae CIA-RDP86-00513R000618910017-8 


hw “AccrsisroH NR: AP4009282 


oxidation stains. It was found that: both paar of ‘columbus | con be uscossfully © 
welded by either electron-beam or argon-are welding; the strength: of the 
vacwm-are-malted columbium exceeds that of the electron-bean. colunbiun by — 
60 or 70 HV. Sheet vacuum-arc colunbiun should preferably be welded by the 
electron-beam method since argon-are welding increases the impurity content - 

_ and sharply reduces plasticity. Orig. art. has: 4 figures and 2 tables. 


ASSOCIATION: Institut elektrosvarki im. Ye. 0. Patona AN UicSSR - 
‘(Institute of Electric Welding, AN UlcSSR) 


SUBMITTED; O4Feb63 DATE ACQ: O7Feb64 ENCL: 00 
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1, Leningradskoye yyasheye inahenernoye morekhodnoye uchiliehehe - 
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AUTHORS: Istomina, A.G., Keirim-Marius, 1.B. 85 -1-12/18: 
TITLE: Experiments for the Determination of Maxiimm Acceptability of Thermal 


Neutrons -« obosnovan redel'no » t : 

neutrons (Onrty oy poe ee: beads 

PERIODICAL: Physics and Thermotechniques of. Reactors. (Fizika, 1 teplotekhnike 
reaktorov), Supplement Nr. 1 to Atomays energiya, 1958( USSR} 


ABSTRACT: The distribution of protons and ff “doses was determined experi- 
mentally on a paraffin model. The protons and j--doses are ‘oreated 
py the capture of thermal neutrons by the human organism 
[a4 n,p)c!+ and H1(n, {HJ . It was shown that if the relative 
$iological effectiveness is assumed to te equal to 10, the maximum 
dose efficiency on the surface of the bedy occurs where the share 
of proton components “predominates. Within the organ t -radiation 
is espeoially effeotive. 

Te the flux on the surface of the body emounts to 1n/ gué.sec, an 
average dose effect of 4,05.10" © rep/seo or 2,0.107! BER/ sec 
(biological X-ray equivalent) is produced in the human organs. - 
The maximum dose efficienoy on the surface of tha body is 
7,8.107'° BER/seo. Herefrom there follows as the maximm permiss- 

Card 1/2 ible neutron flux on the human body in the course of eight working © 
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Experiments for the Determination of Maxim Acceptability 
of Thermal Neutrons 


hours 6200 n/an’.seo. 

The relative biological effectiveness of thermal neutrons is 2 - 3, 
but not 5 as hitherto assumed. Calculation of the maximun per- ~ 
missible thermal neutron flux in the air results in a value of 
4250 n/om@.sec for eight working hours. This number confirms the 


standards at present in force. There are 5 figures and 10 references, 
7 of which are Slavic. ; 


Library of Congress 


Neutrons-Physiological effects 
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ISTOMINA, AeGe, KUIRIM~MARKUS, 1.5. 
Experimental equipment for exposing animals to neutron (ENO-1) 
currents. Report No.1:(with summary in English], Med rad. 3 noe} 
51-61 My-Je '58 (MIRA 11:7) 
(RADIOLOGY, appar. & instruments, 
appliance for irradiation of animals by neutron fluxes 


(Bus)) 
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ASTOUTEA » AeGe KSIRIM-HARKUS , IB. ' 


Peveciusatad appliance for irradiating animals with streams of 
neurtons (ENO-1). Report No.2. Med.rad. 3 no.4:69-75° Jl-Ag '58., 
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(HEUTRONS, effects, @ 
irradiation of exper. animals, appar. (Rus)) 
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AUTHORS: _. letomina, A. G. , Keirim-Markus, I. B. 
VITLE: The Determination of the Neutron Dose of fTharmal Neutrons 


by Heasuring the Exterior -Radintion (Opredeleniye dozy 
vozdeystviya teplovykh neytronov po vneshnemu pe) 


PERTODICAL: Atomnaya Energiya, 1958, Vol. 4, Nr 3, pp. 502-302 (ussR) 


ABSTRACT: In order to be able to determing quickly the saleeen deus 
which the human body has taken up, the investigation hag 
been based on the following reflection: After an irradia- 
tion by thermal neutrons nainly Ha 4 ean be found in the. 
human body. The short-life 017° has already faded avay after 

- 3 hours. Other activities hardly develo, for moasurins 
= a paraffin phantom of the human body was used into which 

a had been inserted. A neutron flux of 5900 n/cn®.sec (re- 
pene 2) was assumed as maxinun pertiissidle daily dose 
of thermal neutrons in the ieaatneion of the human body. 
-easurings by different Rugsian apraratus showed that they 
can unconditionelly be used for the mentioned prrpose. 

Card 1/2 A concentration of the activity at the surfsce of the phan- 
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The Determination of the Neutron Dose of Thermal Neutrons by Measurin;: the 
Exterior pRediation 


tom causes an increase of the dose of the exterior Niger aks 
tion by 15 %. po 


SUBMITPED: Cetober 21, 1957 
AVAILABLE: Library of Consress 


1. Neutrons~Dosage determination 2. Thermal neutrons 
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s/081/61/000/024/026/086 
B138/3102 


AUTHORS : Zavtyalov, A. P., Istomina, A. G., Markelov, V. V. 
TITLE: Apparatus for the measurement of tritium oxides 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 24, 1961, 172, abstract. 
24¥e45 (Med. radiologiya, v. 5, no. 12, 1960, 57 - 60) 


TEXT; A description is given of a scintillation device based on standara@ 
apparatus, by means of which the specific activity of tritium oxides can 


be recorded up to 1-107? 


to mte10~ 19 counts per ml. A block diagram is given -and the transmitting 
element is described. Specimens can be exchanged very rapidly and a 
minimum amount of time is required to restore the photomultiplier to its 
working level. The scintillator is a solution of 4 - g paraterphenyl 
and 0.05 - 0-01 g flOflofl (popoP) (1.4-di- [2-(5-oxazole)|-benzene) in 1 1 
scintillation toluene or scintillation dioxane. The sensitivity of the 
device and methods of increasing it are considered. \pbstracter's note: 
Complete translation. 


counts per ml, and, with some modification, up 
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AUTHORS: Istomina, A. G. , Keirim-Markus, I. B. 
“TITLE: - Maximum Permissible Doses of Intermediate Energy 
NeuerOns and Their Measurement ; 


PERIODICAL: one energiya, 1960, Vol 8, Nr 3, p pp 239-287 
USSR 


‘ABSTRACT: The authors give a summary of effects due tio neutrons 

of intermediate energy (0.2 ev to 1 mev) as: described in 
scientific literature, They note that; as a rule, the 
intermediate electrons are a result of slowing down of 
fast neutrons, and in weakly absorbing media their ~ 
characteristic spectrum Pp ( (E) )dE is proportional to 
dE/E. These neutrons are not easy to measure, and this - 
is one of the reasons that up to the present time they 
are not taken into account in dosimetric practice although 
they often constitute a substantial part of the total 
neutron flux. The contribution to the absorbed dosé 
from the intermediate neutrons is also-inereased due | 
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Maximum Permissible Doses of Intermediate 78323 
Energy Neutrons and Their Measurement 80V/89-8 -3-8/32 


to the fact that intermediate neutrons affect the 
organism more strongly than the thermal ones, P. A. . 
Yampol'skiy, L. A. Chudov, G. G. Petrov, and A. M. 
Kogan of Institute of Chemical Physics AS USSR (Insti- 
tut Khimicheskoy fiziki (IKhF) AN SSSR) computed in 
1956 the absorbed doses of neutron flux incident on 
a half-space filled with paraffin without taking 
into account absorption by heavy nuclei. They com- 
puted the maximum permissible absorption dose assum- 
ing the relative biological efficiency (RBE) for 
protons to be 2, 4.5, and 10. Results are on Fig. 2. 
The authors point. out, however, that the maximum 
absorbed dose does not always determine the biologi- 
cal effect of the radiation. The RBE is different 
for various kinds of exposure and depends on the 
reaction of the organism to radiations which may be 
in the form of prolonged weak doses, may vary at | 
various depths of the tissue, or may consist of short 
Card 2/8 but very strong exposures. The authors computed the . 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618910017-8" 


